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SUMMARY 
Twelve patients with organic delusions during recovery from head injury were studied in comparison to a control 
of non-deluded head injured patients. Clinical data such as duration of unconsciousness, length of post traumatic 
amnesia and ocru'ience of brain-stem signs pointed to the presence of subcortical functional disrupticm in these patients. 
Clinical and psychometric data indicated that left hemispheric functions were more impaired than those of the right. 
Recent concepts in the biomechanics of head injury indicated that subcortical and left sided dysfunction following 
head injury was significantly associated with the occurrence of delusions. 
Delusions which denote pathological 
conceptualizations, constitute a symptom 
common to both organic and functional 
disorders. Delusions in head injury have 
previously been described as late sequelae 
and a part of psychoses following trauma 
(Fahyctal., 1967 ; Achte et al., 1969), though 
the significance of delusions during the early 
recovery is being increasingly recognized 
(Lishman, 1978; Bond, 1985). On the bass 
of differences in psychopathology, associated 
signs and management, delusions can be 
grouped as those during the acute stage, 
those related to subacute stage of recovery 
and those seen during the late follow-up. 
Delusions of the acute stage are transient 
and form a part of the post traumatic deli-
rium and delusions of the late follow-up 
constitute a part of the functional psychoses. 
Delusions of the subacute stage of recovery 
conform to the definitions of the organic 
delusional syndrome. 
Study of organic delusions has enabled 
the understanding of the anatomical subs-
tratum which could be related to the delu-
sional disorder. Wrinstein (1969) observed 
that lesions on cither side of the brain pro-
vided sufficient conditions if they interrupted 
cortical-limbic-reticular connections. Cum-
mings (1985) in a prospective follow-up of 
twenty cases of organic delusions concluded 
that the lesions, in common, disrupted limbic-
cortical associations. Among disorders in-
volving only one hemisphere, the delusions 
were more often associated with left sided 
lesions (Cummings, 1985, 1986). Heilman 
et al. (1971) noted that in closed head 
injuries, delusions were associated with 
aphasic disorders. 
Anatomical localization of functional 
deficits in closed head injuries is difficult. 
Biomechanically, brain may be viewed as 
a spheroidal mass with the mesencephalon 
at the core (Ommaya and Gennarelli, 1974). 
Functional localization would be feasible if 
the depth of impairment and lateralization 
of impairment if any, could be made out. 
Even recent radio-imaging techniques might 
fail to delineate the widespread microscopic 
injury to the nerve fibres. White fibre in-
jury may produce lateralized neuropsycho-
logical deficits in apparent contradiction to 
other findings in CT scan (Levin et al., 1982). 
Thus, use of neuropsychological tests could 
be a more reliable tool to investigate the 
latcralizcd functional impairment. In the 
AMrrw for rorrwponlence : \ 25/1, D. R. O. Colony, K. Pudur, Madirai-623 007. 
1. Psychiatrist ") 
2. Psychologist y (Former; ICMR Project, Department of Neurosurgery, Govt. Rajaji Hospital, Madt 
!3. Chief Invrstegator J NEUROANATOMICAL CORRELATES OF DELUSIONS IN HEAD INJURY 181 
present study, clinical and psychometric data 
are used to investigate if organic delusions 
could be related to specific regional localiza-
tions. 
MATERIALS AND METHODS 
A total of 174 patients admitted in the 
Trauma Ward, Dept. of Neurosurgery, Govt. 
Rajaji Hospital, Madurai between Sept. 
1984 and June 1985 were included in the 
study. Patients included as suffering from 
organic delusions satisfied the following 
criteria : 
i. Delusions should satisfy the criteria 
of Jaspers, 
ii. Delusions which were a part of post 
traumatic delirium were excluded, 
iii. Delusions which were a part of post 
traumatic psychoses were excluded, 
iv. Morbid beliefs, such as those due to 
known neurological deficits (e.g. in 
anosognos'a) were excluded. 
Twelve patients satisfied the above cri-
teria. They were studied in comparison to 
other head injured controls with respect to 
two parameters; indices of severity of 
damage which pointed to the degree and 
depth of functional impairment and indices 
of lateralization of the functional impairment. 
Severity of the disturbances was made 
out by the following measures : 
i. Duration of coma: Coma was 
defined as the time taken by the 
patient after head injury to reach 
a Glasgow Coma Scale score of 
eight (Teasdale and Jennett, 1974; 
Giannotta et al., 1982 . It was 
graded as mild, moderate and severe, 
if the duration of coma was below 
one hour, one to six hours and beyond 
six hours respectively, 
ii. Post traumatic amnesia: This was 
defined as the lapse of time between 
the time of injury and the return of 
continuous memory (Jennett, 1977;. 
iii. Brain-stem signs: They included 
abnormal motor responses, eye move-
ments, pupillary changes, etc., which 
denoted dysfunctions of brain-stem 
centres. Based on clinical identi-
fication, thev were marked as either 
present or absent. 
Lateralization of the functional distur-
bances was attempted with the following 
methods : 
i. Soft tissue contusions on the head 
were noted at the time of admission, 
ii. Early neurological deficits and early 
seizures which were observed at the 
time of hospitalization, 
iii. Two tests were used for the assess-
ment of neuropsychological func-
tioning; one for measuring 'right 
hemisphere functions' and the other 
for 'left hemisphere functions' 
(Benton, 1968: Milner, 1969; Smith, 
1974). The configurational score 
of Bender Gestalt Test was taken as 
a measure of right hemisphere func-
tion and Dissimilar Pair Verbal 
Retention test of P. (;. I. Memory 
Scale was taken as a measure of 
left hemisphere function. As there 
were illiterates in the group, the 
scores were converted into '/.' scores, 
with the help of age and education 
controlled norms, obtained from the 
local population. Positive scores 
in the configurational scores indicated 
a poor performance, whereas posi-
tive scores in verbal retention related 
a better performance Hence, the 
signs in the verbal retention test were 
reversed and a positive '/.' score 
pointed to a poor performance. 
As the couroarison between the 
right hemisphere functions and left 
hemisphere, (unctions involved the 
same individuals, statistical tests 
for correlated samples were used. 
Controls were chosen from among the 
rest of the head injured patients. As all 182  S. 9ABHESAN ET AL. 
patients with delusions had suffered from 
acceleration injuries, controls were chosen 
only from patients with similar injuries. 
Thus, 59 patients who had sustained contact 
injuries were not included as controls. Among 
those with acceleration injuries, two patients 
with affect-laden delusions were excluded. 
Hence, clinical signs were compared bet-
ween 12 deluded patients and 101 controls. 
RESULTS 
Patients with contact injuries had suffered 
from essentiallv focal injuries. None of them 
had significant loss of consciousness or pro-
longed amuesia, in consonance with theore-
tical expectations. During surgical inter-
vention, 19 were found to have cortical 
damage, involving frontal, parietal or tem-
poral lobes. The damage was confined to 
cortex in all the patients. None of the 59 
patients evinced delusions during recovery. 
Duration of coma in the deluded patients 
ranged from less than one hour to 60 hours, 
with a median of three hours. One patient 
had suffered from mild injury, six from mode-
rate injury, three from severe injuries and in 
two GCS was not applicable because of apha-
sia. Compared to controls, the severity of 
the injury was not significantly more in the 
deluded patients (Fisher's sigma = .55; 
Not sig.1. 
I,e;i\ing out two patients with post trau-
matic amnesic syndrome, PTA in the rest of 
the deluded patients ranged from four to 
35 days, with a median of 17 days and mean 
of 18.6 days. Compared with the mean 
PTA of all patients with acceleration injuries, 
the mean PTA of deluded patients was signi-
ficantly longer (t test for comparison of sample 
mean with the mean of all patients with 
acceleration injuries : t = 2.46; d.f. = 9; p 
< .05). Brain-stem signs were observed in 
five of the deluded patients and seven in the 
controls. The incidence among the deluded 
patients was significantly more than m the 
rest (X
2= 10.22; d.f. = 1 ;'p< .01). 
•External marks, of impact were noted in 
the right side of the skull in seven patients, 
on the left side in three patients and bilateral 
in one. In one patient, no external marks 
were noted. But, the pssibility of contre-
coup lesions in closed hertd injury made the 
finding an unrealiable index for lateraliza-
tion. 
Neurological deficits were present in five 
patients and compared to 14 among the 
controls, the occurrence was statistically 
significant (X
2 = 4.11; d.f. = 1 ;p < .05). All 
patients with neurological deficits cotdd be 
inferred to have a lesion on the left hemis-
phere, based on the side of neurological 
deficit. Among the three patients with 
early seizures, one had generalized seizures 
and the other two had right focal fits. 
Neuropsychological test performances 
were compared using '/,' scores of the tests. 
Comparison of the impairment was done 
using t test for correlated samples (( = 5.14; 
d.f. = 11; p/.001) and using Wilcoxan 
Signed. Rank test for paired observations 
(T = 0; N = 12; p/1-01). The results indi-
cated that the left sided impairment was 
more than the right. 
DISCUSSION 
The significance of the findings would 
be evident in the light of recent biomcchani-. 
cal concepts aljout concussion. Ommaya 
and Gennarelli (1974) state that vvitli increa-
sing severity of concussion, greater distur-
bance in level and content of consciousness 
is caused by mechanically induced strains 
affecting the brain in a centripetal sequence 
of disruptive effect on function and structure. 
The amnesic component was followed by 
impairment of consciousness, as the disrup-
tive effects reached the mesencephalic core. 
Loss of consciousness, amnesia and brain-
stem signs were indicative of the disruptive 
effects reaching the subcortical centres to a 
considerable degree. In the present study, 
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occurrence of brain-stem signs pointed to the 
deeper Jevel of functional disruption among 
the deluded patients. Though duration of 
coma was not significantly different, only 
one patient among the 12 suffered from mild 
injury. The findings indicated that consider-
able degree of disruption of functions occured 
in relation to the presence of delusions. 
Disturbances at the subcortical level 
forewarned a greater disturbance at the 
surface of the cortex. But, among patients 
with contact injuries, none developed delu-
sional disorder. Absence of unconscious-
ness and amnesia in these patients indicated 
that they did not suffer from significant dis-
turbance to diencephalic-mesencephalic struc-
tures or their functions. Because of the 
mechanical strain, many of them suffered 
from cortical damage and in 19 of these 
patients, there was evidence of structural 
damage to the cortex. Total absence of 
delusions in th<se patients, coupled with the 
significance of mesencephalic functional 
impairment in those with delusions, empha-
sized that subcortical functional disruption 
was more important and a necessary condi-
tion for the emergence of the delusions. 
Gummings (1985) in a different context, 
observed that delusions were less common 
when pathological changes primarily involved 
neocortex as in Pick's disease or Alzheimer's 
disease, but, were more common when the dis-
order involved diencephalic structures mostly. 
Evidence for lateralization of the funct-
tional impairment was derived from different 
types of data. Though external marks of 
impact had been used as evidence of func-
tional deficit (Smith, 1974; Roberts, 1979), 
in closed head injuries the areas of functional 
impairment could be vastly unrelated to the 
site of impact. Occurrence of contre-coup 
lesions justified the disregarding of this index 
as a reliable one for lateralization. 
Neurological deficits and early seizures 
pointed to the predominance of left hemis-
phere involvement. All five patients with 
neurophysical deficits had features of left 
hemisphere disturbance and the two patients 
with right sided convulsions also were inclu-
ded among these five. Though presence 
of statistically significant deficit could be 
shown in relation to left hemisphere, it did 
not rule out damage elsewhere also. A 
subclinical deficit elsewhere which could 
interfere with neuropsychological functions 
was a distinct theoretical possibility-
Use of neuropsychological tests could 
clearly indicate the lateralization of the 
functional deficit. In the West, paired 
associate verbal learning had been used as 
a test of left hemisphere functioning (Benton, 
1968; Smith, 1974). An equivalent test 
which was a sensitive indicator was the verbal 
retention of dissimilar pairs subust of P. (J. 
I. Memory Scale (Pershad, 1977; Sabhe-
san et al., 1989). Similarly, visuospatial 
tests have been used for testing the right 
hemisphere functions. Benton (1968; had 
used copying designs test for testing right 
hemisphere functions. Configurational score 
of Bender-Ciestalt test denoted the visuos-
patial functions and hence, used as an 
indicator of right hemisphere functions. 
Difficulties in comparison of tests of diver-
gent nature were circumvented by conver-
ting the scores into '/.' scores, in comparison 
with Jocal norms. Normal attendants of 
the patients of comparable age, educational 
attainment etc., were tested to obtain compa-
rable norms (Sinha, 1984). The results of 
comparison confirmed that in deluded patie-
nts, functional rhstiirbanr« s were lat'i .di/.cd 
to the left hemisphere more than the right. 
The findings indicated that subcortical 
involvement was a necessary condition (or 
the delusions to occur and that in these 
patients, the disturbances were predomi-
nantly on the left side. 
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